
Implementing the EC roadmap to phasing out animal testing for the assessment 

of endocrine-disrupting properties of pesticides for the environment: 

Challenges and opportunities

Laurent Lagadic1

with contributions from Helen Tinwell1,

Lennart Weltje2 and James R. Wheeler3

1Bayer AG Crop Science R&D, Germany
2BASF Agricultural Solutions Deutschland GmbH, Germany
3Corteva agriscience, The Netherlands

AI-generated image

EFSA – ECHA stakeholder workshop on implementing the EC roadmap on phasing out animals in pesticides and biocides
21-22 October 2026, Parma, Italy

1



///   EFSA-ECHA Stakeholder Workshop on implementing the EC roadmap towards phasing out animal testing   ///   21 October 2026   ///   Parma, Italy

Definition of an 
endocrine disruptor

NAM toolbox for environmental endocrine disruptor (ED) assessment
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In vitro 
tests

Organ-on-a-chip

Eleutheroembryo 
assays

In silico approaches 
(e.g., QSAR)

Omics 
technologies

No OECD-validated 
test protocols
in NTOs

OECD-validated TGs

NAM toolbox for environmental endocrine disruptor (ED) assessment
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In silico approaches 
(e.g., QSAR)

Omics 
technologies

No OECD-validated 
test protocols
in NTOs

OECD-validated TGs

The NAM toolbox is currently
very limited in ecotoxicology
for non-mammalian species.

NAM toolbox for environmental endocrine disruptor (ED) assessment
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Xenopus Eleutheroembryonic Thyroid Assay (XETA);
OECD TG 248 (June 2019)

Annex A to the ECHA-EFSA ED Guidance published
in April 2021 provides recommendations on when to use 
the XETA in thyroid disruption assessment strategies

Detection of Endocrine Active Substances, acting through 
estrogen receptors, using transgenic tg(cyp19a1b:GFP) 
Zebrafish embrYos (EASZY assay); OECD TG 250 (June 2021)

Rapid Androgen Disruption Activity Reporter (RADAR) assay
using medaka embryos; OECD TG 251 (June 2022)    

Rapid Estrogen ACTivity In Vivo (REACTIV) assay
also using medaka embryos; OECD TG 252 (June 2024)

Xenopus laevis

Zebrafish

Medaka

Pictures courtesy WatchFrog Laboratory, France5

Available OECD test guidelines using transgenic eleutheroembryos
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No guidance on how/when 
to use fish eleutheroembryo 
assays in testing strategies 

for EAS modality
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In the long-term, animal-free approaches not relying on embryos are preferred.

In vivo tests, including those based on eleutheroembryos, are considered as an intermediate 
solution and only if it reduces the overall need for animal testing until a full replacement is possible.

European Commission roadmap towards phasing out animal testing
for chemical safety assessment
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Current practice: use of mammalian in vitro data to evaluate
endocrine activity in non-mammalian species 
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TPO Pepper project 
NIS Pepper project to start autumn 2026 
DIO 1 Pepper project; SPSF submitted to OECD 
DIO 2 ? 
DIO 3 ? 
TTR Pepper project; SPSF submitted to OECD 
UGT-T4 activity Submitted to Pepper 
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Challenge: overcome the current limitations in non-animal methods 
relevant for environmental ED assessment

Cross-species extrapolation

In principle, endocrine pathways are highly conserved across vertebrate taxa, so there is a good 

potential for read-across from mammals to non-mammalian taxa, and vice-versa.

Sequence Alignment to Predict 
Across Species Susceptibility 
(SeqAPASS). Data showing the 
percent similarity across species 
compared to Rattus norvegicus for 
(A) the primary amino acid and (B) 
ligand binding domain sequence 
alignment of the androgen 
receptor (AR).

From LaLone et al. 2018.
Environ. Sci. Technol. 52:13960-13971. 
www.seqapass.epa.gov/seqapass
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http://www.seqapass.epa.gov/seqapass
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Challenge: overcome the current limitations in non-animal methods 
relevant for environmental ED assessment

Cross-species extrapolation

Extrapolations based only on existing knowledge and theoretical

assumptions not (always) appropriate; reality check using empirical

data is crucial.

 read-across to be used wisely; potency matters!

Define limitations of cross-species extrapolation

 biologically plausible taxonomic domain of applicability from

in silico (computational) tools (e.g., SeqAPASS) may differ

from empirical taxonomic domain of applicability.

 ADME, TK/TD, protein binding may complicate extrapolation.

Case-example: inducibility and role of thyroid hormone

conjugating liver enzymes in amphibians

 mammalian UDPGT inducers inactive in the XETA. 

 apparent insensitivity of the AMA to liver enzyme inducers. 
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Challenge: overcome the current limitations in non-animal methods 
relevant for ED assessment

Cross-species extrapolation

Rat to human extrapolation is not always straightforward.
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Clear induction of Phase I 
(CYP450) hepatic enzymes 
in both species

Clear induction of 
UGT-T4 in rat but not 
human hepatocytes

Assay not yet validated but high 
data convergence. 
Nevertheless, high degree of 
uncertainty, thereby preventing 
conclusions concerning human 
non-relevance being drawn.


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Challenge: overcome the current limitations in non-animal methods 
relevant for ED assessment

Adverse Outcome Pathways (AOPs)

AOPs are not extrapolation tools; a Molecular Initiating Event

(MIE) does not necessarily result in an Adverse Outcome;

thresholds exist! 

 develop quantitative AOPs (qAOPs) for predictive purposes

Pre-defined AOPs available in AOP-Wiki cannot be assumed

by default, from a MIE identified in vitro 

 confront AOP Key Events with empirical data

Many ED-related AOPs, fewer non-ED-related AOPs in AOP-Wiki 

 develop non-ED-related AOPs to support postulated non-ED MoA
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Opportunity: development and validation of in silico and in vitro methods
for non-mammalian species

Japanese EXTEND programme

Estrogenic, anti-estrogenic and androgenic activities Thyroid & anti-thyroid activities

From K. Yamazaki, Chem Academy 7th International Conference on endocrine disruptors, 2022. 
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Opportunity: development and validation of in silico and in vitro methods
for non-mammalian species

ECOTOX-FACTORIALTM

The TRANS-FACTORIAL  system of human nuclear receptors 
has been modified to include additional species: mouse (Mus 
musculus), frog (Xenopus laevis), zebrafish (Danio rerio), chicken 
(Gallus gallus), and turtle (Chrysemys picta), and evaluated with 
191 chemicals.

Zebrafish

AR agonist

AR antagonist
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Opportunity: development and validation of in silico and in vitro methods
for non-mammalian species

ECOTOX-FACTORIALTM
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Options for the future?

How population-relevant adversity could be proven?  

Current status: tiered or toolbox approach 
according to the OECD Conceptual Framework

Regulatory conclusion

long-termshort/medium-term



Protection goal
and ultimate step of 
environmental ED assessment

"Eco-NAMs"

Mind the gap!
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Population



Thank you for your attention
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